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[Title of the Invention] Toner Cartridge
[Abstract] (Revised)
[Purpose] To provide a toner cartridge which, even when toner is
successively supplied from the toner cartridge solely by the amount of
toner consumed in a copying machine or the like, allows a toner discharge
port to be opened

.
and closed reliably and easily, and is capable of

preventing degeneration of the toner in the toner container for a long
period of time.

[Solving Means] A toner container 204 is equipped with a contracting
portion adapted to contract as the amount of toner in the toner container
is reduced; in the state in which the contracting portion of the toner
container is contracted, toner is poured in from a discharge portion 201.
whereby the interior of the toner container 204 is filled with toner. A
valve body 206 of the toner discharge portion 201 has a main fit-engagement
portion 209 which is fit-engaged with a discharge port 208 to thereby close
the discharge port 208. and has a connecting portion 213 connected with a
valve body operating portion 211 of an apparatus such as a copying machine.
When the valve body operating portion 211 of the apparatus descends, the
connecting portion 213 moves together with the valve body operating portion
211 while connected with the valve body operating portion 211, and the main
fit-engagement portion 209 and the discharge port 208 are fit-engaged with
each other, thereby reliably closing the discharge port.
[C I a i ms]
[Claim 1] A toner cartridge comprising a toner container accommodating
powder or liquid toner for a developing device, and a discharge portion for
supplying toner to the developing device from the toner container,

characterized in that the toner container is equipped with a
contracting portion that contracts as the amount of toner in the toner
container is reduced, and that the toner discharge portion is equipped with
a valve body which opens a discharge port provided in the toner discharge
portion when a valve body operating portion of the developing device is in
an operating state, and closes the discharge port when the valve body
operating portion of the developing device Is in an non-operating state.
[Claim 2] A toner cartridge according to Claim 1, characterized in that
when the contracting portion of the toner container is in a contracted
state, toner is poured in from the discharge portion to thereby fill the
toner container with toner,

that the valve body has a main fit-engagement portion which is
fit-engaged with the discharge port to thereby close the discharge port,
and has a connecting portion connected to the valve body operating portion
of the developing device, and

that when the valve body operating portion of the developing device
makes relative transition to a non-discharge state, the connecting portion
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moves together with a valve operating portion while connected with the
valve body operating portion to effect fit-engagement of the main
fit-engagement portion with the discharge port.
[Detailed Description of the Invention]
[0001]
[Field of the Invention] The present invention relates to a toner cartridge

- _ f-or_ supp.Ly_i.ng „pow.der _or I i qu i d- toner_^ -(i nc ludJ ng—prJ n t-i ng- -i nk) _to—a—
developing device such as a copying machine, a printer, or a printing
machine, and to an opening/closing structure for a toner discharge port
thereof.
[0002]
[Prior Art] Powder or liquid toner serving as an electrophotographic
developer for use in a copying machine, a printer, a printing machine or
the like, is generally sealed in a toner cartridge and supplied to an
apparatus such as a copying machine. And, from this toner cartridge, toner
is supplied to a toner storage vessel in the copying machine or the like.

As a construction for that purpose, there has been used one in which a seal
is attached to the toner discharge port and the seal is separated therefrom
at the time of replenishment; this construction, however, does not allow
the discharge port to be closed again once the seal has been separated.
[0003] Further, there has been proposed a construction in which a valve
body is provided at the toner discharge port and this valve body is urged
by a spring so as to effect closing UP 60-80878 A, JP 7-44005 A, and JP
8-137229 A); the construction, however, requires provision of a spring in

the toner container, which leads to a complicated structure; further, when
the toner cartridge suffers great vibrations during its transportation, the
spring may be loosened, which means that there is a fear of toner being
leaked although in a minute amount.
[0004] Further, JP 7-44005 A, mentioned above, discloses a construction in

which before toner is used, a discharge port is closed by effecting
fit-engagement of a valve body with the discharge port, and in which when
using toner, the valve body is opened by being pushed up to thereby close
the discharge port. In this construction, however, the discharge port once
opened cannot be restored to the fit-engaged state, so that the discharge
port cannot be completely closed halfway through. Thus, in the case of a
type of construction in which toner is successively supplied from a toner
cartridge by the amount of toner consumed, there is a fear of toner being
gradually leaked out through the discharge port in the non-fit-engaged
state. Similarly, JP 7-44005 A, mentioned above, proposes a construction
in which the closed state of the discharge port and the valve body is
maintained by magnetic force; this construction requires attachment of a

separate member, i.e., a magnet, which means that an increase in production
cost cannot be avoided.
[0005]
[Problems to be solved by the Invention] In view of the above problems, it

is an object of the present invention to provide a toner cartridge which
allows the discharge port to be closed reliably and easily.
[0006] Further, conventional toner containers are ones formed of hard
synthetic resin or the like and which do not undergo a change in the
content when the toner is used. However, in the case of a type of
construction in which toner is successively supplied from a toner cartridge
based on the toner consumption amount, toner may remain in the toner
container for a long period of time. In such cases, the air in the toner
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container and the toner are kept in contact with each other for a long
period of time, so that there is a problem in that the toner is likely to
be degenerated.
[0007] In this regard, the present invention provides a toner cartridge
which allows the discharge port to be opened and closed reliably and
easily, and in particular, which is suitable for a replenishment system in

- — which toner -is successively suppi ied from the toner cartridge solely by the
amount of toner consumed in an apparatus such as a copying machine.
[0008] Further, the present invention provides a toner cartridge which can
prevent degeneration of toner in the toner container for a long period of
time even in the case of a type of construction in which toner is
successively supplied from the toner cartridge based on the toner
consumption amount.
[0009]
[Means for solving the Problem] To attain the above problem, there is
provided a toner cartridge including a toner container accommodating powder
or liquid toner for a developing device, and a discharge portion for
supplying toner to the developing device from the toner container, in which
the toner container is equipped with a contracting portion adapted to
contract as the amount of toner in the toner container is reduced, and in
which the toner discharge portion is equipped with a toner discharge port,
and a valve body which opens the discharge port when a valve body operating
portion of the developing device is in an operating state, and closes the
discharge port when the valve body operating portion of the developing
device is in an non-operating state.
[0010] In the present invention, when, in an apparatus such as a copying
machine, it is necessary to supply toner, a discharge port is opened
through operation of a valve body operating portion of the copying
apparatus, and toner is supplied. When the requisite amount of toner has
been supplied, the valve body operating portion of the developing device is
placed in a non-operating state, and the discharge port is closed by the
valve body, thus preventing leakage of toner through the discharge port.
The operation of the valve body operating portion may, for example, be one
in which the valve is moved through movement toward and away from the valve
body, or one in which the cartridge side moves toward and away from the
valve body operating portion with the valve body operating portion itself
being at rest at a fixed position, bringing the valve body operating
portion either into an operating state or a non-operating state. This
operation may be effected automatically, or by effecting switching between
the operating state and the non-operating state manually.
[0011] Since the toner container is equipped with a contracting portion
adapted to contract based on the reduction in the amount of toner in the
toner container, the content of the toner container is reduced as toner is
discharged. As a result, it is possible to prevent intrusion of air into
the toner container, and to prevent degeneration of the toner in the toner
container even when a long period of time elapses with no toner
replenishment conducted.
[0012] According to a second invention, there is provided a toner cartridge
according to the present invention, in which, when the contracting portion
of the toner container is in a contracted state, toner is poured in from
the discharge portion to thereby fill the toner container with toner, in

which the valve body has a main fit-engagement portion which is fit-engaged
with the discharge port to thereby close the discharge port, and has a
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connecting portion connected to a valve body operating portion of the
developing device, and in which when the valve body operating portion of
the developing device makes relative transition to a non-discharge state,
the connecting portion moves together with the valve operating portion
while connected with the valve body operating portion to effect
fit-engagement of the main fit-engagement portion with the discharge port.
[0013]- -I n the second -aspect of the -present— i nvent ion, toner Is* poure-d^i n
from the discharge portion in the state in which the contracting portion of
the toner container is in the contracted state, whereby the toner container
is filled with toner; thus, it is possible to fill the toner container with
toner in a state in which practically no air exists in the toner container.
For example, in the case of a soft synthetic resin bag called a pouch, when
filling its interior with a substance, the filling is effected from a
portion different from the discharge port, the pouch being sealed through
heat sealing Thus, it is necessary to provide the requisite space for
heat sealing, which means that it is difficult to fill the container
completely with the substance, with some air being allowed to remain at the
time of sealing In contrast, in the second aspect of the present
invention, the toner container can be filled with toner in a state in which
practically no air exists in the toner container, so that it is possible to
fill the container substantially completely with toner, making it possible
to prevent degeneration of the toner even if it is preserved for a long
period of time. Further, since the contracting portion of the toner
container is caused to contract completely to perform the filling in a
state in which substantially no air remains in the container, there is no
need to drive away or suck the air in the container at the time of filling,
making it possible to expedite the filling
[0014] Further, in the second aspect of the present invention, the valve
body has a main fit-engagement portion which is fit-engaged with the
discharge port to close the discharge port, and further, has a connecting
portion connected with the valve operating portion of the developing
device; when the valve operating portion of the developing device makes
relative transition to a non-discharge state, the connecting portion moves
together with the valve operating portion while connected with the valve
body operating portion to effect fit-engagement of the main fit-engagement
portion with the discharge port. Thus, due to the fit-engagement of the
main fit-engagement portion of the valve body and the discharge port (in
particular, forcible fit-engagement effected through deformation of at
least one of two members fit-engaged with each other), the discharge port
IS firmly sealed. Further, where it is rather difficult to effect this
fit-engagement through urging by a spring or the like, the above-mentioned
forcible fit-engagement is realized by moving the valve body through
connection of the connecting portion of the valve body and the valve body
operating portion. Thus, it is only necessary for the connection between
the connecting portion and the valve body operating portion to be such that
fit-engagement of the main fit-engagement portion with the discharge port,
in particular, forcible fit-engagement thereof, is possible, with the valve
body being connected to the valve body operating portion with a strength
allowing the forcible fit-engagement. As a specific means for realizing
the above, it is possible, for example, to effect forcible fit-engagement
of the connecting portion with the valve body operating portion, to provide
a lock hole in one of them and to provide on the other a protrusion to be
engaged with this lock hole, to effect threaded engagement with a screw,
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or, further, to connect the connecting portion and the valve body operating
portion together by magnetic force.
[0015] In the first and second aspects of the present invention, it is
advantageous to directly connect the discharge port with the storage
portion, such as the toner storage vessel, on the copying apparatus side,
by a discharge route of a cylindrical configuration or the like which is
closed in the per i pheryi in -terms of—that- i t is poss i b le tO" prevent toner

"

from being scattered within the apparatus, and that toner can be introduced
into the storage portion, such as the toner storage vessel, on the copying
apparatus side without allowing intrusion of external air. As a specific
means for realizing the above, the valve body operating portion on the
copying apparatus side is formed as a hollow cylinder, and the valve body
operating portion itself also serves as the discharge route, the valve body
operating portion formed as a hollow cylinder and the toner container
communicating with each other, with the valve body opened. When the valve
body operating portion does not also serve as the discharge route, a
discharge route of a cylindrical configuration or the like whose periphery
is closed may be applied to or fit-engaged with the discharge port.
[0016] In the various aspects of the present invention, the term toner
cartridge means a cartridge for supplying powder or liquid toner (including
printing ink) to a copying machine, a printer (a laser printer or an ink
jet printer), or various developing/printing apparatuses such as a printing
machine (hereinafter simply referred to as apparatuses such as a copying
machine). Such developing/printing apparatuses include one of the type
which has a storage vessel for temporarily storing toner and in which toner
is supplied from the toner cartridge to the storage vessel, one of the type
in which the apparatus itself is equipped with no storage vessel and in
which the toner cartridge functions as a storage vessel, etc. ; the present
invention is applicable to all of these types of apparatus.
[0017]

[Embodiments] In the following, embodiments of the present invention will
be described with reference to the accompanying drawings. Fig. 1 is a
front view of a toner cartridge according to an embodiment of the present
invention, portion (A) of Fig. 2 is a longitudinal sectional view of the
discharge portion of the cartridge, portion (B) thereof is a plan view of
the discharge portion, and portion (C) thereof is a sectional view of a
valve body operating portion of an apparatus such as a copying machine.
Fig. 3 is a diagram illustrating the operation thereof.
[0018] This toner cartridge is equipped with a toner container 1

accommodating powder or liquid toner for an apparatus such as a copying
machine, and a discharge portion 2 for replenishment through supply of
toner from this toner container to the apparatus such as a copying machine.
[0019] In this embodiment, the toner container 1 as a whole constitutes a
contracting portion adapted to contract as the amount of toner in the toner
container is reduced; specifically, it is generally formed by a flexible
bag called a pouch. The bag may consist of a bag using a synthetic resin
film as the material; the film may be a unitary film or a composite film
formed by laminating together a plurality of kinds of films. Further, it

is also possible to adopt a paper bag or a cloth bag on the inner surface
of which a resin film layer is formed. Further, it is also possible to
adopt a so-called bag-in-box consisting of such a bag accommodated in a
container of higher rigidity than a film, such as a paper box.

[0020] Next, the discharge portion 2 is provided at an appropriate position
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of the toner container 1. In the example of Fig. 1, the toner container 1

is a pouch whose entire periphery is heat-sealed, so that it is provided in

a middle portion of the heat-sealed portion 11; it is also possible to
provide it in a corner portion 12 or in a central portion 13 of the bag.

[0021] Next, the discharge portion 2 is equipped with a base portion 21

fixed to the toner container 1 by an appropriate fixing means, such as
-we I d i ng-or—adhes-i oni—and- a -va I ve- body 3—prov i ded -so- as - to -be -capab I e -of- -

moving toward and away from the base portion. Formed in the base portion
21 is a communication passage 22 establishing communication between the
interior and the exterior of the toner container 1, and the communication
passage 22 is equipped with a discharge port 23 which is closed by the
valve body 3. In this example, the valve body 3 is provided on the inner
side of the discharge port 23 (in the interior of the toner container 1).

[0022] In the outer periphery of the valve body 3, there is provided a main
fit-engagement portion 31 adapted to close the discharge port 23 by being
fit-engaged with the discharge port 23... In the central portion of the
valve body 3, there is provided a connecting portion 32 to be fit-engaged
with a valve body operating portion 4 of an apparatus such as a copying
machine. More specifically, the connecting portion 32 is a recess
receiving a forward end portion 41 of the valve body operating portion 4;
in particular, in this example, a constricted portion 41a is provided in

the forward end portion 41 of the valve body operating portion 4, and a

ridge 33a to be fit-engaged with this constricted portion is provided in

the connecting portion 32.

[0023] While the valve body 3 may be formed separately from the base
portion of the discharge portion 2, in this example, it is formed
integrally therewith and is guided by a guide portion 5. The guide portion
5 is equipped with supports 51, 51 provided on the base portion 21, and arm
portions 52, 52 extending inwardly from the supports 51. While in this
example, a pair of right and left supports 51 and arm portions 52 are
provided, it is also possible for their number to be one or three or more.
The proximal end portions of the arm portion 52 are rotatable with respect
to the supports 51, and the distal end portions of the arm portion 52 are
rotatable with respect to the valve body 3. As shown in Fig. 2, in this
example, when the valve body 3 is fit-engaged with the discharge port 23,

the distal ends of the arm portions 52 are below the proximal ends thereof,
and as shown in Fig. 3(C), in the state in which the fit-engagement of the
valve body 3 and the discharge port 23 is canceled and the discharge port
23 is open, the distal ends of the arm portions 52 are above the proximal
ends thereof.
[0024] Further, in this example, the supports 51, 51 extend further upwards
than the arm portions 52, and the space between the extending supports 51,

51 is bridged by a stopper 53 situated above the arm portions 52. When it

comes to the raised position, the valve body 3 abuts the stopper 53, and is

prevented from rising further; it is also possible to provide some other
means for preventing further rise of the valve body, and it is not always
necessary to provide the stopper 53.

[0025] Next, the valve body operating portion 4 in the apparatus such as a

copying machine will be described. The valve body operating portion 4 is

operated, each time the amount of developer for each sheet used in the
apparatus such as a copying machine, or the use amount of ink in the toner
storage portion such as a hopper, is detected by a sensor, whereby
discharge of toner from the cartridge is indicated. Further, a fixed



reduction amount by use of toner is detected by a sensor, and operation is

conducted, whereby discharge of toner from the cartridge is indicated, and

toner is supplied in an amount corresponding to the reduction amount in the

toner storage portion such as a hopper. In this example, when discharge of

toner is required, it is brought close to the valve body 3 and is placed in

the operating state, and when discharge of toner is not required, it is
" moved away from the valve" body 3 and placed in the non-operating state.

[0026] The valve body operating portion 4 may be separated from the toner

discharge route; in this example, however, the valve body operating portion
4 also serves as the toner discharge route.

[0027] More specifically, the valve body operating portion 4 is a

shaft-like component that is inserted into the communication passage 22 of

the discharge portion 2; in the valve body operating portion 4, there is

provided a toner discharge route 42, and an opening 43 leading from the

toner discharge route 42 to the exterior is provided near the forward end

of the valve body operating portion 4. As stated above, the forward end.,

portion 41 of the valve body operating portion 4 is received by the

connecting portion 32, and is provided with the constricted portion 41a to

be fit-engaged with the ridge 33a of the connecting portion 32. The
opening 43 is formed on the proximal end side of the constricted portion
41a. That is, the opening 43 is an opening establishing communication
between the interior and the exterior of the toner container, with the

fig-engagement of the main fit-engagement portion 31 of the valve body 3

and the discharge port 23 being canceled (the open state); in this example,

the opening 43 is situated on the inner side of the discharge port 23 (the

inner side of the toner container) in the open state.

[0028] In the outer periphery of the proximal end side of the discharge
port 23, there is provided a seal means such as an 0-ring 44, and sealing
between the discharge portion 2 and the communication passage 22 is

effected by this seal means. This seal means, which is not always
necessary, makes it possible to completely eliminate leakage of the toner
which has not reached the discharge route 42 from the opening 43.

[0029] Next, the toner replenishment method using this toner cartridge will

be described. First, the cartridge shown in Fig. 1 is set at a

predetermined position in an apparatus such as a copying machine. At this

stage, the valve body operating portion 4 and the discharge portion 2 are
separated from each other as shown in Fig. 2, or the valve body operating
portion 4 and the discharge portion 2 are connected together but the toner
discharge port 23 is closed by the valve body 3 as shown in Figs. 3(A) and
3(B). In other words, the discharge port 23 and the main fit-engagement
portion 31 are fit-engaged with each other.
[0030] When supplying toner, the valve body operating portion 4 approaches
the valve body 3, and is raised further, whereby the fit-engagement of the

discharge port 23 and the main fit-engagement portion 31 is canceled (Figs.

3(B) to 3(C)). In this example, the connecting portion 32 of the valve
body 3 and the forward end portion 41 of the valve body operating portion 4

are fit-engaged with each other simultaneously with the canceling of the

fit-engagement of the discharge port 23 and the main fit-engagement portion
31; the fit-engagement of the connecting portion 32 of the valve body 3 and

the valve body operating portion 4 is necessary in the operation of closing
the valve body 3, and is not necessary in the operation of opening the

same.

[0031] Next, the valve body operating portion 4 further moves the valve
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body 3, whereby the arm portion 52 ascends, and this state can be
maintained. In this state, the valve body 3 is separated from the toner
discharge port 23, that is, in the open state, and further, the opening 43
of the valve body operating portion 4 is situated on the inner side of the
discharge port 23. making it possible for the toner contained therein to be
discharged to the exterior through the toner discharge route 42.

[0032]" I n thi s -examp I er~ the d i scharge por t i on 2 i s -prov i ded i n the - l ower - -

portion of the toner container 1. and the open state is attained by raising
the valve body operating portion 4, so that the toner drops of itself, and
passes from the opening 43 of the valve body operating portion 4 through
the discharge route 42 to be discharged into the toner storage portion such
as a hopper. However, it is also possible to discharge toner by applying
pressure to the toner container 1; In this case, it is also possible to
provide the discharge portion 2 in the upper portion of the toner container
1, that is, upside down as compared with the state as shown in the drawing;
further, a horizontal arrangement thereof is also possible. In any case,
the toner container 1 is deformed based on the amount of toner contained
therein, maintaining the state in which no air is allowed to enter the
toner container 1.

[0033] In particular, in this example, the valve body operating portion 4
also serves as the toner discharge route, so that toner replenishment can
be effected with no external air allowed to enter when discharging toner.
[0034] When toner supply in the requisite amount has been completed, the
valve body operating portion 4 retreats, and the state as shown in Fig. 2,

Fig. 3{A), or 3(B) is attained. That is. when the valve body operating
portion 4 retreats, the valve body operating portion 4 is fit~engaged with
the connecting portion 32 of the valve body 3, and retreats together with
the valve body 3. Accordingly, the state as shown in Fig. 3(B), that is,

the state in which the discharge port 23 and the main fit-engagement
portion 31 are fit-engaged with each other, is attained, which means that
the closed state is attained, in which the toner discharge is stopped.
When the valve body operating portion 4 further retreats, the state as
shown in Fig. 3(A) is attained, in which the fit-engagement of the valve
body operating portion 4 and the connecting portion 32 of the valve body 3
is canceled, the components 3 and 4 being separated from each other as
shown in Fig. 2, In any state, the valve body operating portion 4 makes a
retreating movement while connected with the connecting portion 32 of the
valve body 3, whereby the fit-engagement of the main fit-engagement portion
31 of the valve body 3 and the discharge port 23 is realized. In this way,
the main fit-engagement portion 31 and the discharge portion 23 are
fit-engaged with each other, so that toner leakage is rel iably prevented;
further, since the discharge portion 2 can be molded integrally of
synthetic resin, an increase in production cost can be restrained; further,
through the simple operation of advancing and retreating of the valve body
operating portion 4, it is possible to realize toner discharge and
non-discharge involving no leakage.
[0035] In the above-described example, when the valve body operating
portion 4 of the developing device makes relative transition to the
discharge state, the fit-engagement of the main fit-engagement portion 31
and the discharge port 23 is canceled, with the connecting portion 32 and
the valve body operating portion 4 being connected (fit-engaged) with each
other; at this stage, however, it is not necessary for the connection
(fit-engagement) of the connecting portion 32 and the valve body operating
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portion 4 to be effected completely; it is only necessary for the
connection (fit-engagement) to be effected when the valve body operating
portion 4 of the developing device makes the next relative transition to
the non-discharge state. Further, while in the above example the
connection between the connecting portion 32 and the valve body operating
portion 4 is canceled at the stage where the fit-engagement of the main

-f-i t-engagement portion 31 and the -di scharge port 23 i s ef fected, i t i s also"
"

possible to maintain the connecting portion 32 and the valve body operating
portion 4 in the connected state. That is, once the connection between the
connecting portion 32 and the valve body operating portion 4 is effected
upon setting of the cartridge in an apparatus such as a copying machine,
the opening/closing of the valve body 3 is effected in the operation for
each replenishment while maintaining this connection, thereafter canceling
the connection between the connecting portion 32 and the valve body
operating portion 4 at the stage where the cartridge is removed from the
apparatus such as a copying machine.
[0036] Next, Fig. 4 shows a modification of the toner container; while in
the above-described embodiment the entire toner container constitutes the
contracting portion that contracts as the amount of toner in the toner
container is reduced, in the example shown in Fig. 4(A), a contracting
portion 102 occupies approximately more than half the container. More
specifically, a toner container 101 is composed of the contracting portion
102 and a non-contracting portion 103, with the discharge portion 2 being
provided in the non-contracting portion 103. The non-contracting portion
103 is formed of a hard synthetic resin or the like which is rigid enough
not to be crashed under the atmospheric pressure. On the other hand, the
contracting portion is formed of a hard synthetic resin or the like which
is flexible enough to be deformed under the atmospheric pressure. That is,

the contracting portion 102 is flexible enough to closely stick to the
inner side of the non-contracting portion 103, and contracts without
allowing any air to enter upon a reduction in the amount of toner therein,
and a state is finally attained in which the contracting portion 102 sticks
closely to the inner side of the non-contracting portion 103 (leaving no
inner space).
[0037] In a toner container 111 shown in Fig. 4(B), a non-contracting
portion 112 is formed by a cylindrical body whose inner configuration is
fixed. A contracting portion 113 slidable with respect to the
non-contracting portion 112 is fitted into the non-contracting portion. In
the toner container 111, the contracting portion 113 slides axially,
whereby the content of the container contracts; the discharge portion 2 is
provided in the non-contracting portion 112.
[0038] In either of the cases shown in Figs. 4(A) and 4(B), the contour of
the toner container can be formed by a non-contracting members 104, 114.
In the example shown in Fig. 4(A), the non-contracting member 104 is
arranged outside the contracting portion 102, and connected or integrated
with the non-contracting portion 103. It should be noted, however, that an
air duct 105 is provided in the non-contracting member 104.
[0039] In the example shown in Fig. 4(B), the non-contracting member 114 is
arranged outside the contracting portion 113, and connected or integrated
with the non-contracting portion 112. It should be noted, however, that an
air duct 105 is provided in the non-contracting member 114.
[0040] Next, other embodiments of the discharge portion will be shown;
these embodiments of the discharge portion are applicable to each of the
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above toner containers. In the following embodiments, the components that
are substantially the same as those of the above embodiments are indicated
by the same reference numerals, and a description thereof will be omitted.
[0041] Fig. 5 shows an example in which the valve body 3 in the above
embodiment is formed separately from the discharge portion 2. In this
example, members for guiding the sliding of the valve body 3 are provided
on the- base - port ion 21 so as- to- surround the valve bod^ 3. "More
specifically, a plurality of guide supports 121 are held upright on the
base portion 21. Due to this construction, the valve body 3 can move
axial ly without being offset while guided by the guide supports 121. While
it is only necessary for the guide supports 121 to be in contact with the
valve body 3, the specific construction for guiding allows modifications as
appropriate: for example, it is also possible to provide the valve body 3
with slide holes into which the guide supports 121 are slidably inserted.
[0042] Fig. 6 shows an example in which the position of the opening 43 in

the above embodiment is changed. In the above example, when the valve body
3 moves away from the toner discharge port 23 to attain the open state, the
opening 43 of the valve body operating portion 4 is situated on the inner
side of the discharge port 23, making it possible to discharge the toner
contained therein to the exterior from the toner discharge route 42. On
the other hand, in this example, when the open state is attained, the
opening 43 of the valve body operating portion 4 is situated on the outer
side of the discharge port 23. That is, between the forward end portion 41

of the valve body operating portion 4 to be fit-engaged with the connecting
portion 32 of the valve body 3 and the opening 43, there is provided a

communicating portion 131 whose diameter is smaller than that of the
discharge port 23. In this example, when the valve body 3 moves away from
the toner discharge port 23 and the open state is attained, the
communicating portion 131 is situated at the position of the discharge port
23, and toner flows out through the gap between the discharge port 23 and
the communicating portion 131. The toner flowing out flows to the exterior
from the opening 43 by way of the toner discharge route 42.

[0043] Fig. 7 is a sectional view of still another embodiment of the
present invention, of which portion (A) shows a closed state, and portion
(B) shows an open state. While in the example shown in Fig. 1 the stopper
53 is provided between the supports 51, 51, this example differs from the
example shown in Fig. 1 in that no such stopper is provided That is, the
valve body 3 is connected by the base portion 21 and two arm portions 141,
141. The arm portions 141, 141 can be deformed from the state in which
they are downwardly curved as shown in portion (A) to the state in which
they extend upwardly as shown in portion (B) . That is, the arm portions
141, 141 allow vertical movement of the valve body 3, and are strong and
flexible enough to support the same.
[0044] Fig. 8 is a main portion perspective view of a toner cartridge
according to still another embodiment of the present invention. A
discharge portion 201 in this embodiment is formed of synthetic resin, and
has a substantially cylindrical base portion 202, at the lower end of which
there is provided a flange portion 203. The base portion 202 is fixed to a

toner container 204 by heat welding or the like. In the drawing, there are
provided arm portions 205. 205 extending upwardly from both sides of the
upper end portion of the base portion 202 and extending in the direction of
the center of the base portion 202, with a valve body 206 being provided
continuously at the forward ends of the arm portions 205, 205. At the
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center of the base portion 202 of the discharge portion 201, there is
provided a vertically extending communication passage 207, and in the
upper-end peripheral edge portion of the communication passage 207, there
is provided a discharge port 208, with an engagement step portion 208a
being provided at the lower end of the discharge port 208.

[0045] The discharge port 208 is engaged with a main fit-engagement portion
209 provided on the valve body-206. That is, in the outer periphery of the
lower end portion of the valve body 206, there is formed the main
fit-engagement portion 209, and the main fit-engagement portion 209 is
engaged with the engagement step portion 208a of the discharge port 208,
whereby the valve body 206 closes the discharge port 208. In this process,
the arm portions 205, 205 are flexibly deflected as the valve body 206
moves vertically, and are strong enough to support the valve body 206. On
the inner side of the valve body 206, there is provided a connecting
portion 213 connected to the forward end of a valve body operating portion
211 indicating toner discharge, and in the lower portion ..of the inner
peripheral surface of the connecting portion 213, there is
circumferential ly formed an engagement step portion 214.

[0046] On the other hand, the valve body operating portion 211 for
supplying toner to the toner container 204 consists of a bar-like member,
at the forward end of which there is formed a forward end connecting
portion 212, which can be fit-engaged with the connecting portion 213 of
the valve body 206, and in the lower portion of the forward end connecting
portion 212, there is circumferential ly formed an engagement groove portion
215 to be engaged with the engagement step portion 214 of the valve body
206. The valve body operating portion 211 also serves as a toner discharge
means, and a toner discharge route 215 is formed at its center so as to
extend in the longitudinal direction, and somewhat below the forward end
connecting portion 212, a plurality of openings 216 are formed
circumferentially. Further, the lower portions of the openings 216 have a
somewhat larger outer diameter than that of the upper portions thereof, and
through the step portion 217, are formed in an outer diameter substantially
the same as the inner diameter of a communication passage 207 of the
discharge portion 201. The valve body operating portion 211 ascends until
the step portion 217 formed in the entire periphery thereof abuts the lower
end of the discharge port 208. In accordance with this, the valve body 206
is pushed up, and the opening 216 enters the inner side of the toner
container from the discharge port 208, making it possible to discharge
toner (the state as shown in Fig. 8).

[0047] The operation method for this embodiment is as follows. First,
before toner discharge, the valve body 206 is fit-engaged with the
discharge port 208, and the valve body 206 is in the closed state. In this
state, the toner container 204 is filled with toner. When discharging
toner, the valve body operating portion 211 is inserted into the
communication passage 207 of the discharge portion 201, and the forward end
connecting portion 212 of the valve body operating portion 211 is
fit-engaged with the connecting portion 213 of the valve body 206.
Further, the valve body operating portion 211 is pushed in as it is,

whereby the valve body 206 is separated from the discharge port 208. As a
result of the separation of the valve body 206 from the discharge port 208,
the opening 216 of the valve body operating portion 211 appears inside the
toner container 204 (the state as shown in Fig. 8). As a result,
communication is established between the valve body operating portion 211
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and the interior of the toner container, and toner is discharged from the
opening 216 of the valve body operating portion 211 by way of the toner
discharge route 215.

[0048] After the completion of the discharge, the valve body operating
portion 211 retreats from the communication passage 207 of the discharge
portion 201, and is detached therefrom. At this time, the valve body 206

_.i.S- Jj_t=engaged- w.i.t h _ the fo r-wa r-d- en d- - con n ec t-i ng-po r-t-ion- -2-1-2- -of- - t-h e -va-l-ve-
body operating portion 211 by the connecting portion 213, so that the valve
body 206 is drawn in the direction of the discharge port 208 (downwardly as
shown in the drawing), and the main fit-engagement portion 209 of the valve
body 206 is fit-engaged with the discharge port 208 to thereby close the
discharge port 208.

[0049] Fig. 9 is an explanatory perspective view of a main portion of a
toner cartridge according to still another embodiment of the present
invention. While in the above example the valve body operating portion 4
is equipped with a toner discharge route, in this example, the valve body
operating portion is equipped with no toner discharge route.
[0050] First, a discharge portion 301 is formed of synthetic resin, and is
provided in the peripheral edge portion of a toner container 302, and has a
substantially cylindrical base portion 303, at the lower end of which there
IS provided a flange portion 304. The base portion 303 is heat-welded to
the peripheral edge portion of the toner container 302. In the drawing,
the base portion 303 has a communication passage 305 extending therethrough
and establishing communication between the interior and the exterior of the
toner container 302. With the communication passage 305 at the center, arm
portions 306, 306 are formed at opposing positions; the arm portions 306
extend upwardly from the upper portion of the base portion 303
respectively, and extend in the direction of the center of the base portion
303, with a valve body 307 being continuously provided at the forward ends
of the arm portions 306, 306. The valve body 307 has a substantially
spherical configuration, and the outer peripheral surface of the valve body
307 constitutes a main fit-engagement portion 311. As stated above, at the
center of the base portion 303, the communication passage 305 is provided
so as to extend vertically; at the upper end portion of the communication
passage 305, there is formed a discharge port 308 which can receive the
main fit-engagement portion 311 of the valve body 307 so as to be
hermetically fit-engaged therewith; the inner peripheral surface of the
discharge port 308 is inclined such that the inner diameter thereof
gradually increases upwards.
[0051] The arm portions 306, 306 are deflected flexibly as the valve body
307 moves vertically, and are strong enough to support the valve body 307.
A bar-like valve operating portion 309 is provided so as to extend through
the communication passage 305 downwardly from the lower surface of the
valve body 307. In the middle portion of the valve operating portion 309,
there is provided a guide plate 310, which serves to center the valve
operating portion 309; the valve operating portion 309 effects guiding
properly in the communication passage 305, and the guide plate 310 also
serves to seal up the communication passage 305 while the valve operating
portion 309 is pushed in. More specifically, when the outer diameter of
the guide plate 310 is the same as or larger than the inner diameter of the
communication passage 305. the outer periphery of the guide plate 310 comes
into close contact with the communication passage 305, so that, when the
valve operating portion 309 moves vertically, the guide plate 310 provides
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a centering function, guides the valve operating portion 309 reliably, and
seals UP the communication passage 305 during the vertical movement of the
valve operating portion 309, thus also serving as a lid. Here, when the
outer diameter of the guide plate 310 is larger than the inner diameter of
the communication passage 305, it is necessary for the guide plate 310 to
be formed of a soft and elastic material; when the outer diameter of the
guide plate. 3J0 is the .siime as_.or. smal ler than the inner di-ameter of- the
communication passage 305, the guide plate 310 may be rigid or elastic.
[0052] On the other hand, although not shown in this example, it is only
necessary for the valve body operating portion in the apparatus such as a
copying machine to move the valve operating portion 309 vertically. For
example, the valve body operating portion may be one which grasps the valve
operating portion 309 by means of a chuck and moves the valve operating
portion 309 vertically by moving the chuck vertically. Further, it is also
possible to use as the valve body operating portion a member capable of
being fit-engaged with the lower end of the valve operating portion 309,
effecting vertical movement by vertically moving the fit-engaged valve
operating portion.
[0053] Further, It is only necessary for the toner discharge route in the
apparatus such as a copying machine to be capable of receiving what is
discharged from the communication passage 305. That is, although not shown
in Fig. 9, the outlet portion of the discharge route may be a cylindrical
body having inside a connection hole allowing discharging of toner;
further, this cylindrical body may be of a type which is fitted into the
communication passage 305 of the discharge portion 301, or of a type which
is adapted to be fitted so as to cover the outer side of the outer
peripheral portion of the flange portion 304 at the lower end of the
discharge portion 301. In the case of the type which is fitted into the
communication passage 305, it is desirable for the valve body operating
portion operating the lower end portion of the valve body operating portion
309 to be provided at the forward end of the cylindrical body, and it is
necessary to provide between a pressurizing member and the cylindrical body
a space allowing passage of toner. Similarly, in the case of the type
which is fitted into the outer peripheral portion of the discharge portion
301, it is necessary for the valve body operating portion operating the
valve body operating portion 309 to be formed so as to extend from the
upper end of the cylindrical body to the connection hole below, and it is
necessary to form a space allowing passage of toner between the
pressurizing member and the inner peripheral surface of the cylindrical
body. Further, it Is also possible to discharge toner into the toner
storage vessel of the apparatus from the communication passage 305, without
passing the toner through a restricted communication passage such as the
cylindrical body.

[0054] The toner discharging method of this embodiment is as follows. the
valve operating portion 309 is engaged with the valve body operating
portion of the apparatus, and in this state, the valve operating portion
309 is pushed in upwardly. As a result, the valve operating portion 309
moves upwards, and the valve body 307, which has been hermetically
fit-engaged with the discharge port 308, is separated from the discharge
port 308, and the toner contained therein is discharged. When the
discharge has been completed, the main fit-engagement portion 311 of the
valve body 307 is fit-engaged with the discharge port 308 by reverse
movement, and the toner discharge is stopped. In this process, even during
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the discharging operation, surplus discharge of toner is prevented by the
guide plate 310.

[0055] While in this example the valve operating portion 309 is formed
integrally with the valve body 307, it is also possible to provide them
separably. In this case, it is also possible for the valve operating
portion 309 and the valve body 307 to be connected together by

_ fIt-engagemen t_ or _ tje^ JJ_ke,r-=T:heJ-i t-engagemen.t -St-r_uc-tur-e_may -be. simi Jar- to-
that for the connecting portion and the valve body operating portion in the
embodiment shown in Fig 2. As can be understood from this description, in
this embodiment, the valve operating portion 309 constitutes a part of the
valve body 307, and the connecting portion for connection with the valve
body operating portion of the apparatus is provided at an appropriate
position, such as the lower end of the valve operating portion. It is also
possible for the form of the valve body operating portion of the apparatus
to be the same as that of the valve operating portion 309, connecting the
valve body operating portion of the same form as the valve operating
portion 309 with thevalve body 307 by fit-engagement or the like as in the
case of the fit-engagement of the connecting portion and the valve body
operating portion in the embodiment of Fig. 2.

[0056] Every one of the embodiments described above has the following
construction. That is, there is provided a toner cartridge including a
toner container accommodating powder or liquid toner for a developing
device, and a discharge portion for supplying toner to the developing
device from the toner container, in which the toner container is equipped
with a contracting portion adapted to contract as the amount of toner in
the toner container is reduced, and in which the toner discharge portion is
equipped with a toner discharge port, and a valve body which opens this
discharge port when a valve body operating portion of the developing device
is in an operating state, and closes this discharge port when the valve
body operating portion of the developing device is in an non-operating
state, there being provided a main fit-engagement portion which closes the
discharge port through fit-engagement of the valve body and the discharge
port. Thus, in these embodiments, when the toner discharge from the toner
container is completed, the discharge port is closed by the valve body, so
that no toner leakage occurs. Further, since the valve body and the
discharge port are fit-engaged with each other (preferably through forcible
fit-engagement, in particular), the fit-engagement is not easily canceled
by vibration or the like, thus making it possible to effect discharge
prevention and prevent toner leakage reliably. Further, since the toner
container is equipped with a contracting portion adapted to contract as the
amount of toner in the toner container is reduced, the toner container
contracts as the toner in the toner container is discharged, so that it is
possible to discharge toner without involving intrusion of air into the
container. As a result, the quality of the toner inside is maintained
satisfactory. Further, by providing a toner discharge route in the valve
body operating portion, or by directly connecting the discharge passage
such as a cylindrical body on the apparatus side to the communication
passage 305, the interior of the toner container and the toner storage
portion are directly connected with each other through a hermetically
sealed route, whereby it is possible to eliminate the danger of external
air being allowed to enter at the time of toner discharge. As a result, it
is also possible to supply toner to the apparatus side in a more stable
manner.
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[0057] In the above-described embodiments, the toner container can be
filled with toner by various methods. By performing procedures reverse to
those for discharge at the time of filling, it Is possible to easily attain
a more preferable filled state. That is, in the case in which the toner
discharge route is provided in the valve body operating portion, this toner
discharge route may be used as the filling route for the toner filling
-device. In other words, the valve body operating portion serves, as- the
-fi King- nozzle of the toner fill I ng device." Further, although not shown in
the example of Fig. 9, a toner discharge route such as a cylindrical body
is used as the toner filling route in effecting filling. That Is, this
filling route may be formed as a cylindrical body or the like capable of
filling the communication passage 305; more specifically, the outlet
portion of the filling route may be a cylindrical body having inside a
connection hole allowing filling with toner; further, this cylindrical body
may be of a type which is fitted into the communication passage 305 of the
discharge portion 301, or of a type which is adapted to be fitted so as to
cover the outer side of the outer peripheral portion of the flange portion
304 at the lower end of the discharge portion 301. In the state In which
the contracting portion of the toner container Is contracted, toner is
poured in from the discharge port, thereby filling the toner container with
toner. In this way, it is possi ble to f i 1 1 the toner container with toner
in a state in which substantially no air is allowed to enter the toner
container, so that It is possible to fill the container substantially
completely with toner, making it possible to prevent degeneration of the
toner even if it Is preserved for a long period of time. Further, the
contracting portion of the toner container is contracted completely to
leave substantially no air in the container, and filling is effected in
this state, so that there is no need to drive away or suck the air in the
container at the time of filling, thus making it possible to expedite the
filling. Apart from the above-described embodiments, the present invention
allows various modifications; for example, the arm portions of each
embodiment may be constantly urged downwardly (in the direction in which
the valve body closes the discharge port). Further, the guide plate 310
may be provided on the valve body operating portion of other embodiments.
Further, while toner can be discharged by causing It to fall of Itself, it
is also possible to positively promote toner discharge by applying pressure
from outside to the contracting portion of the toner container.
[0058]
[Effects of the Invention] According to a first aspect of the present
invention, there Is provided a toner cartridge which allows the discharge
port to be opened and closed reliably and easily, and in particular, which
can supply toner successively from the toner cartridge solely by the amount
of toner consumed in an apparatus such as a copying machine, and which can
prevent degeneration of the toner in the toner container for a long period
of time. Further, filling can be conducted using the toner discharge route
as the toner filling route, so that the filling operation can also be
conducted reliably and easily. Further, by supplying toner, with the
discharge port directly connected to the storage portion such as a toner
storage vessel of the apparatus such as a copying machine, it Is possible
to prevent scattering of toner within the apparatus, and to prevent
intrusion of air at the time of filling, thus making it possible to supply
toner whose quality is maintained at high level.
[0059] According to a second aspect of the present invention, in addition
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to the effect of the first aspect thereof, the valve body can be reliably
fit-engaged with the discharge port solely through a simple movement of the
valve body operating portion of the developing device, without need for
urging the valve body by a spring or the like, thus making it possible to
realize a reliable sealing of the discharge port through a simple structure
and operation. Further, in filling the toner container with toner, toner

Jj^.PoiHLed_ Ln_irom Jh.e__ discharge, p.or-t ;-wj th-the- con-tracting por-tion- of -the
toner container contracted, so that the container is filled with toner
substantially completely, making it possible to prevent degeneration of the
toner even if it is preserved for a long period of time, and to expedite
the fill ing operation.
[Brief Description of the Drawings]
[Fig. 1] A front view of a toner cartridge according to an embodiment of
the present invention.
[Fig. 2] Portion (A) is a plan view of a discharge portion of the
cartridge, portion (B) is a longitudinal sectional view of the discharge
portion, and portion (C) is a sectional view of a valve operating portion
of an apparatus such as a copying machine.
[Fig. 3] Portions (A), (B), and (C) are sectional views illustrating a
toner discharge process for the cartridge.
[Fig. 4] Portions (A) and (B) are explanatory diagrams illustrating the
inner structure of toner cartridges according to other embodiments of the
present invention.
[Fig. 5] A perspective view of a discharge portion of a toner cartridge
according to still another embodiment of the present invention.
[Fig. 6] A sectional view of a discharge portion of a toner cartridge
according to still another embodiment of the present Invention.
[Fig. 7] A sectional view of a discharge portion of a toner cartridge
according to still another embodiment of the present invention, of which
portion (A) shows a closed state, and portion (B) shows an open state.
[Fig. 8] A half sectional view of a discharge portion of a toner cartridge
according to still another embodiment of the present Invention.
[Fig. 9] A perspective view of a discharge portion of a toner cartridge
according to still another embodiment of the present invention.
[Description of reference numerals]
1 toner container
2 discharge portion
3 valve body
4 valve body operating portion
23 discharge port
31 main fit-engagement portion
32 connecting portion
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